
















R.J. Diaz & Daughters 
6198 Driftwood Lane 
Ware Neck, VA 23178 

804 815-2252 
 
August 15, 2005 
 
To: Tim Iannuzzi 
From: Robert J. Diaz, President 
 
I am providing this information in response to your quire to sediment profile imaging in Newark 
Bay. 
 
R.J. Diaz & Daughters is a small minority owned business that specializes in environmental 
assessment in estuarine and marine systems, from intertidal to deep channel to coastal habitats 
(http://www.courses.vcu.edu/ENG-esh/).  We have extensive experience monitoring 
environmental effects and changes in benthic habitats, especially disturbance related to channel 
dredging activities, and in assessing and mapping relative resource value of benthic habitats.  We 
have developed specialized techniques for rapid turn-around of benthic impact assessments, 
including the collection and interpretation of data using sediment profile and surface cameras.  
Additionally, R.J. Diaz & Daughters has been instrumental in the development of color image 
analysis techniques for sediment profile images and small lightweight camera systems.  We have 
developed methods for evaluating benthic habitat quality and changes to the resource value of 
benthic habitats and for mapping biological and geological gradients. 
 
(1) Experience in conducting SPI surveys at dredged material disposal sites: 
 
Listed are major projects involving dredged material and SPI.  Points of contact are given at the 
end of each study: 
Benthic habitat classification of potential open water disposal areas in Narragansett Bay, 
Rhode Island.  P.I. and principle author of interpretive report for a sediment profile image (SPI) 
survey to characterize benthic habitats in 21 areas of Narragansett Bay and the Providence River 
selected by the New England Corps of Engineers as possible or existing disposal areas.  The 
classification of stations into habitats was done "blind" without regard for area or station location 
prior to analysis.  Initially, all images were evaluated and a basic habitat classification set-up.  
Four basic habitats with a total of nine subhabitat types were defined.  A total of 211 stations 
were classified into the nine-habitat/subhabitat categories. 
For New England District via Normandeau Assoc, Ann Pembroke (603) 472-5191 x169 
 
Sediment profile camera reconnaissance of benthic habitats at a Cape Cod Bay disposal 
site.  P.I. responsible for a SPI camera survey of an open water disposal site in Cape Cod Bay to 
document existing conditions and authored an interpretive report on existing conditions and 
long-term changes.  Benthic habitats within the disposal area were compared to previous surveys 
and found to be similar in physical and biological properties between 1985 and 1994, based on 
sediment profile camera surveys.  The benthic habitat quality present at the disposal site 
appeared to be very high.  The general benthic habitat conditions may have actually improved 



from 1985 to 1994.  Average Organism Sediment Index and successional stage were higher in 
1994 than 1985.  The depth of the Macrofaunal Activity Zone, an indication of the layer of 
sediment that is actively mixed by the infauna, was about 10 cm.  This would indicate that 
disposal of any contaminated material at the site would have to be thickly capped to prevent 
mobilization of contaminants. 
For New England COE, DAMOS via ENSR, James Blake, (508) 457-7900 x222, 
JBlake@ensr.com 
 
Benthic Habitat Mapping of NJ/NY estuarine and coastal areas using sediment profile 
cameras for formulation of long-term dredged material disposal plans.  P.I. for SPI camera 
surveys that included over 700 stations in the estuarine and coastal areas around Raritan, Upper, 
Lower, Newark, and many other small bays in the region.  In charge of image analysis and 
interpretation.  The goal of these surveys was to document existing benthic habitat conditions 
and provide detailed maps delineating benthic habitats.  Based on analysis of the sediment 
profile camera data the benthic habitats in the region were diverse and range from low dissolved 
oxygen stressed to well-developed successional stage III communities.  Based on the SPI and 
benthic data habitat maps were generated using GIS and criteria developed for assessing 
suitability of an area as a potential disposal site. 
NOAA, Coastal Services Center, Charleston, SC, Pace Wilber, (843) 740-1234 
 
Sediment profile camera surveys of the Gulf of Mexico open water underwater berm 
disposal area.  P.I. for the sediment profile camera surveys at an underwater berm that was 
constructed from dredged material from the deepening of the Mobile ship channel.  The berm 
was designed to provided subtidal habitat for the areas fisheries resources.  Over a period of time 
that ranged from during construction to one-year post construction Dr. Diaz, with scientists from 
the Waterways Experiment Station, surveyed a series of stations on and around the berm with a 
sediment profile camera.  A complete analysis of the sediment profile images was done to follow 
the recovery of the fauna.  Reworking of the dredged material was also followed with the profile 
camera.  The client then took the data generated and incorporated them into reports on the 
impacts of berm construction and on the evaluation of the resource value of the berm.  The data 
from the sediment profile camera was also used to locate stations for collection of quantitative 
macrofaunal samples.  Knowing the areas that had different sediment types saved considerable 
effort.  The spread of dredged material away from the berm was also followed the sediment 
profile camera.  Impacts on the surrounding communities were estimated from the profile 
images. 
Waterways Experiment Station, Douglas Clarke, 800 522 6937 13770, 
Douglas.G.Clarke@erdc.usace.army.mil 
 
Sediment profile camera surveys of the Galveston Bay open water disposal areas.  P.I. for 
the sediment profile camera surveys at the open water disposal areas used for the deepening of 
the Galveston ship channel.  Dr. Diaz, with scientists from the Waterways Experiment Station, 
surveyed the sites with a sediment profile camera.  A complete analysis of the sediment profile 
images was done to follow the recovery of the fauna and reworking of the dredged material.  The 
data from the sediment profile camera was also used to locate stations for collection of 
quantitative macrofaunal samples.  



Waterways Experiment Station, Douglas Clarke, 800 522 6937 13770, 
Douglas.G.Clarke@erdc.usace.army.mil 
 
Sediment profile camera surveys of the Corpus Christi Bay open water disposal areas.  P.I. 
for the sediment profile camera surveys at the open water disposal areas used for the deepening 
of the Corpus Christi ship channel.  Dr. Diaz, with scientists from the Waterways Experiment 
Station, surveyed the sites with a sediment profile camera.  A complete analysis of the sediment 
profile images was done to follow the recovery of the fauna and reworking of the dredged 
material.  The data from the sediment profile camera was also used to locate stations for 
collection of quantitative macrofaunal samples.  
Waterways Experiment Station, Douglas Clarke, 800 522 6937 13770, 
Douglas.G.Clarke@erdc.usace.army.mil 
 
Settlement of hopper overflow from test channel dredging operations in Delaware Bay. P.I. 
and principal author of interpretive report on thin-layers of sediment resulting from hopper 
dredge overflow.  Dr. Diaz used SPI to detect the deposition of thin layers of dredged material 
from barge overflow operations at two area in Delaware Bay.  Results indicated the lower bay 
site (LB) was more physically accommodated than the upper bay site (UB), which was more 
biologically accommodated.  There was evidence that recent physical disturbance had occurred 
at several of the LS stations possibly from the dredging operations.  Gray colored suspended 
material, indicative of hopper overflow material, was also observed at two stations.  In the US 
area no evidence of recent physical disturbance was detected at any of the stations, but material 
that could have come from the hopper overflow was observed at one station.  Evidence of 
hydrocarbon contamination was seen at one UB station in the form of �Oil Spots�.  Diaz et al. 
(1993, citation in SPI related section) found that sediments containing high concentrations of 
hydrocarbons had a unique signature in the SPI images and that this signature was significantly 
related to the occurrence of hydrocarbons.  
For Philadelphia District COE via Versar, William Burton, (410) 740-6086, 
burtonwil@versar.com 
 
Chesapeake Bay/Baltimore channel deepening impacts.  P.I. and principal author of 
interpretive report of this field project, which was a multi-disciplinary program designed to 
collect data for: 1. Determining the most environmentally suitable locations for placement of 
dredged material from the deepening of the main ship channel to Baltimore.  2. Evaluation of 
acute impacts from disposal.  3. Follow long-term recovery of benthic resources.  An extensive 
database on benthic habitat characteristics, benthic community structure, and fish habitat 
utilization was collected from the main stem of the Bay.  This project was funded at a level of 
about one million dollars and spanned a period of 10 years with close to a thousand box-core 
samples and over 5,000 SPI images collected.   
Baltimore District, COE, Robert Blama, 410 962-6068, 
robert.n.blama@nab02.usace.army.mil 
 
Anacostia River active capping technology monitoring.  P.I. and principal author of 
interpretive report of this field project to monitor the performance of new innovative capping and 
in-situ treatment technologies.  The Hazardous Substance Research Center/South and Southwest 
(HSRC) at Louisiana State University, is conducting comparative validation of innovative 



�active capping� technologies in the Anacostia River, Washington D.C.  The goal of the cap is to 
ensure contaminants that migrate through the cap are absorbed, chemically bound, or degraded 
and not released into the water column.  Three areas in the Anacostia River have been selected 
for the field demonstration with SPI used to assess cap thickness and integrity. 
For Navy/EPA via Battelle, Andrew Bullard, bullarda@battelle.org 
 
Benthic sampling of the nearshore area off Brunswick Harbor, Georgia.  P.I. of SPI 
component and principal author of interpretive report.  This study documented and mapped 
broad-scale benthic habitat conditions in and around potential open-water disposal sites. 
For Savannah District COE via Barry A. Vittor and Associates, Mobile AL, Barry Vittor, 
(251) 633-6100 
 
SPI Survey of Boston Harbor Navigational Improvement Project Confined Aquatic 
Disposal (CAD) Cells. P.I. responsible for a SPI camera survey of eight CAD cells in the Boston 
Harbor area and principal author of the interpretive report. Four years after the CAD cells were 
capped physical properties of the surface sediments may have reverted to background conditions 
with the apparent disappearance of the sand cap material.  Geochemical properties appear to 
have remained the same with sediment color and apparent color RPD layer depth relatively 
similar between years.  Benthos appear to still be in a recolonizing phase, which is likely related 
to the physically stressful nature of area within which the CAD cells are located. 
For New England COE, DAMOS, via ENSR, James Blake, (508) 457-7900 x222, 
JBlake@ensr.com 
 
Dredged material disposal site evaluation, SPI survey of Areas E and W, Rhode Island 
Sound. P.I. responsible for fieldwork to collect sediment profile camera images, analysis and 
interpretation of data, and writing the interpretive report.  Data from multi-beam acoustics were 
incorporated in the interpretation of habitat conditions.  The general sedimentary characteristics 
of Area E and W were similar with large patches of coarse sediments surrounded by finer 
sediments.  Sediment types ranged from cobble to fine-sand with some silt at both Areas.  
Sediments at both Areas also had a similar sediment fabric with most finer sediment stations 
dominated by biological processes.  Area E showed no signs of sediment layering.  But in Area 
W two stations (W15 and W17) had thin layers of finer sediments that could have been related to 
recent sediment disturbance.  In August 2003, Area E and to a lesser degree Area W appeared to 
be dominated by biological processes with biogenic features such as feeding pit and defecation 
mounds common.  Biogenic activity of advance successional Stage III communities was a 
predominant factor in structuring both surface and subsurface sediments in Area E.  Area W 
fauna appear to be advancing successionally relative to previous years.  It did not appear that 
sediments at any station in Area E or W were impacted by organic enrichment.  Sediments 
underlying the apparent color RPD layer were light gray in color.  Overall, benthic habitat 
conditions at both Area E and W, as measured by the OSI and other SPI parameters, appeared to 
be good with the only signs of stress to the benthos being physical forces such as sediment 
instability.  The apparent high quality of the benthic habitats was primarily a function of the deep 
dwelling infuana and their associated biogenic activities.  Benthic habitats in Area E appeared to 
have higher quality compared to those in Area W. 
Corps of Engineers, New England Division, Concord, MA, Michael Keegan, (978) 318-8220 
 



 
(2) Published studies of marine benthic community dynamics and the response of benthic 
communities to the habitat change resulting from dredged material disposal and other forms of 
disturbance: 
 
Dredging Related: 
Diaz, R. J., G. R. Cutter, Jr. and C. H. Hobbs. 2004. Potential impacts of sand mining offshore of 

Maryland and Delaware: Part 2 �biological considerations. Journal of Coastal Research. 
20:61-69. 

Clarke, D., R.J. Diaz and R. Blama. 2003. Monitoring dispersion of dredged material following 
riverine deep trough disposal. Proceedings Dredging �02. Am. Soc. Civil Engin. 

Nichols, M.M., R.J. Diaz and L.C. Schaffner.  1990.  Effects of hopper dredging and sediment 
dispersion, Chesapeake Bay.  Environ. Geol. Water Sci. 15:31-43. 

 
SPI Related: 
Diaz, R.J., L.J. Hannsson, R. Rosenberg, P. Gapcynski and M. Unger.  1993.  Rapid assessment 

of sedimentological and biological characteristics of a hydrocarbon pollution gradient.  
Water, Air and Soil Pollution 66:251-266. 

Diaz, R. J., G. R. Cutter, Jr. and D. M. Dauer. 2003. A comparison of two methods for estimating 
the status of benthic habitat quality in the Virginia Chesapeake Bay. J. Exp. Mar. Biol. 
Ecol.371-381. 

Rosenberg, R., H.C. Nilsson and R.J. Diaz. 2001. Response of Benthic Fauna and Changing 
Sediment Redox Profiles over a Hypoxic Gradient. Estuarine and Coastal Shelf Sci. 
53:343-350. 

Cutter, R.G. and Diaz, R.J., 2000. Biological alteration of physically structured flood deposits on 
the Eel margin, northern California. Continental Shelf Research. 20:235-253. 

Diaz, R.J. and G.R. Cutter. 2001. In situ measurement of organism-sediment interaction: rates of 
burrow formation/abandonment and sediment oxidation/reduction. p. 19-32. In: Aller, 
Aller, and Woodin (eds.), Animal-sediment interactions, University of South Carolina 
Press. 

Cutter, G.R. and R.J. Diaz. 1998. Novel optical remote sensing and ground-truthing of benthic 
habitat using the Burrow-Cutter-Diaz plowing sediment profile camera system (BCD 
sled). J. Shellfish Res. 17:1443-1444. 

Bonsdorff, E., R.J. Diaz, R. Rosenberg, A. Norkko and G.R. Cutter. 1996. Characterization of 
soft-bottom benthic habitats of the Åland Islands, northern Baltic Sea. Mar. Ecol. Prog. 
Ser. 142:235-245. 

Rosenberg, R. and R.J. Diaz.  1993.  Sulphur bacteria (Beggiatoa spp.) mats indicate hypoxic 
conditions in the Inner Stockholm Archipelago.  Ambio 22:32-36. 

Diaz, R.J. and L.C. Schaffner. 1988. Comparison of sediment landscapes in the Chesapeake Bay 
as seen by surface and profile imaging. In: M. P. Lynch and E. C. Krome, eds. 
Understanding the Estuary; Advances in Chesapeake Bay Research. Chesapeake 
Research Consortium Pub. 129, CBP/TRS, pp. 24-88. 

Boyer, L.F., R.J. Diaz, and J.D. Hedrick. 1988. Computer image-analysis techniques and video-
sediment-profile camera enhancements provide a unique and quantitative view of life at 
or beneath the sediment-water interface.  Oceans'88. 2:448-453. 

 



Benthic Related from 1990 to present: 
Diaz, R. J., M. Solan, and R. M. Valente. 2004. A review of approaches for classifying benthic 

habitats and evaluating habitat quality. Journal of Environmental Management. 73:165�
181. 

Diaz, R. J., J. Nestlerode, and M. L. Diaz. 2004. A global perspective on the effects of 
eutrophication and hypoxia on aquatic biota. In: Proceedings of the 7th International 
Symposium on Fish Physiology, Toxicology, and Water Quality, Tallinn, Estonia, May 
12-15, 2003, G. L. Rupp and M. D. White (eds). U.S. Environmental Protection Agency, 
Ecosystems Research Division, Athens, Georgia, USA. EPA 600/R-04/049, pp 1-33. 

Diaz, R. J. 2004. Biological and physical processes structuring deep-sea surface sediments in the 
Scotian and Weddell Seas, Antarctica. Deep-Sea Research II 51:1515-1532. 

Diaz, R. J., G. R. Cutter, Jr. and K. W. Able. 2003. The importance of physical and biogenic 
structure to juvenile fishes on the shallow inner continental shelf. Estuaries 26:12-20. 

Diaz, R.J. and R. Rosenberg. 2001. Overview of anthropogenically induced hypoxic effects on 
marine benthic fauna. P. 129-145. In: N. Rabalias and G. Turner (eds.) Hypoxia and the 
Gulf of Mexico, AGU Press. 

Diaz, R.J. 2001. Overview of Hypoxia Around the World. J. Environ. Qual. 30:275-281. 
Cicchetti, G. and R.J. Diaz. 2000. A dynamic budget model of energy flow from infauna to 

nekton in a polyhaline Virginia salt marsh. p. 515-541. In: M.Weinstein and D.A.  
Kreeger (eds.) Concepts and Controversies in Tidal Marsh Ecology. Kluwer Academic 
Publishers, Dordrecht, Netherlands. 

Bartholomew, A., R.J. Diaz and G. Cicchetti. 2000. New dimensionless indices of structural 
habitat complexity: predicted and actual effects on a predator�s foraging success.  Mar. 
Ecol. Prog. Ser. 206:45-58. 

Downing, J.A. N.N. Rabalais, R.J. Diaz, R.J. Zimmerman, J.L. Baker and T. Prato. 1999. Gulf of 
Mexico hypoxia: Land-sea interactions. Council for Agricultural Science and 
Technology, Report No. 134, 44 pp. 

Yozzo, D.J. and R.J. Diaz. 1999. Tidal freshwater wetlands: invertebrate diversity, ecology, and 
functional significance.  p. 889-918. In: D.P. Batzer, R.B. Rader and S.A. Wissinger 
(eds.), Invertebrates in Freshwater Wetlands of North America: Ecology and 
management.  John Wiley & Sons, New York. 

Nestlerode, J.A. and R.J. Diaz. 1998. Effects of periodic environmental hypoxia on predation of 
a tethered polychaete, Glycera americana: implication for trophic dynamics.  Mar. Ecol. 
Prog. Ser. 172:185-195. 

Weisberg, S.B., J.A. Ranasinghe, D.M. Dauer, L.C. Schaffner, R.J. Diaz and J.B. Frithsen.  
1997.  An estuarine benthic index of biotic integrity (B-IBI) for Chesapeake Bay.  
Estuaries 20:149-158. 

Diaz, R.J. and R. Rosenberg. 1996. The Influence of Sediment Quality on Functional Aspects of 
Marine Benthic Communities.  p. 57-68. In: M. Munawar and G. Dave (eds.). 
Development and progress in sediment quality assessment: rationale, challenges, 
techniques and strategies. Ecovision World Monograph Series, Academic Publishing, 
Amsterdam. 

Diaz, R.J. and R. Rosenberg.  1995  Marine benthic hypoxia: a review of its ecological effects 
and the behavioural responses of benthic macrofauna. Oceanogr. Mar. Biol. Ann. Rev. 
33:245-303. 



Diaz, R.J., G.R. Cutter and D.C. Rhoads.  1994.  The importance of bioturbation to continental 
slope sediment structure and benthic processes off Cape Hatteras, North Carolina.   Deep-
Sea Research II 41:719-734. 

Llanso, R.J. and R.J. Diaz.  1994.  Tolerance to low dissolved oxygen by the tubicolous 
polychaete Loimia medusa. J. Mar. Biol. Ass. U. K. 74:143-148. 

Diaz, R.J. and C. Erséus.  1994.  Habitat preferences and species associations of shallow-water 
marine Tubificidae (Oligochaeta) from the barrier reef ecosystems off Belize, Central 
America. Hydrobiologia 278:93-105. 

Diaz, R.J.  1994.  Response of tidal freshwater macrobenthos to sediment disturbance.  
Hydrobiologia 278:201-212. 

Olsen, C.R., I.L. Larsen, P.J. Mulholland, K.L. VonDamm, J.M. Grebmeier, L.C. Schaffner, R.J. 
Diaz, and M.M. Nichols.  1993.  The concept of an equilibrium surface applied to particle 
sources and contaminant distributions in estuarine sediments.  Estuaries 16:683-696. 

Diaz, R.J.  1992.  Ecosystem assessment using estuarine and marine benthic community 
structure.  In: A. Burton (ed.), Contaminated Sediment Toxicity Assessment.  Lewis 
Publ., Boca Raton. pp. 67-85. 

Diaz, R.J., R.J. Neubauer, L.C. Schaffner, L. Phil and S.P. Baden.  1992.  Continuous monitoring 
of dissolved oxygen in an estuary experiencing periodic hypoxia and the effect of 
hypoxia on macrobenthos and fish.  Sci. Total Environ. Supplement 1992:1055-1068. 

Schaffner, L.C., P. Jonsson, R.J. Diaz, R. Rosenberg, S. Blomquist and P. Gapcynski.  1992.  
Benthic communities and bioturbation history of estuarine and coastal systems: Effects of 
hypoxia and anoxia. Sci. Total Environ. Supplement 1992:1001-1016. 

Phil, L., S.P. Baden, R.J. Diaz and L.C. Schaffner.  1992.  Hypoxia-induced structural changes in 
the diet of bottom feeding fish and crustacea.  Mar. Biol. 112:349-361. 

Phil, L., S.P. Baden and R.J. Diaz. 1991.  Effects of periodic hypoxia on distribution of demersal 
fish and crustaceans.  Mar. Biol. 108:349-360. 

Orth, R.J., K. Heck and R.J. Diaz.  1991.  Littoral and intertidal systems of the mid-Atlantic 
coast of the United States. In: P. Nienhuis (ed.),  Ecosystems of the world - intertidal and 
littoral systems of the world.  Elsevier, The Netherlands. 

Luckenbach, M.W., R.J. Diaz, E.C. Zobrist and C.H. Hutton.  1990.  Evaluation of the benthic 
resource value of impounded and non-impounded tidal creeks in Virginia, USA.  Ocean 
Shoreline Management 14:35-50. 

Diaz, R.J. and L.C. Schaffner.  1990.  The functional role of estuarine benthos.  p. 25-56. In: M. 
Haire and E.C. Krome (eds.).  Perspectives on the Chesapeake Bay, 1990. Advances in 
estuarine sciences. Chesapeake Research Consortium, Gloucester Pt., Virginia. Rpt. No. 
CBP/TRS41/90. 

Fredette, T.J., R.J. Diaz, J. vanMontfrans and R.J. Orth.  1990.  Secondary production within a 
sea grass (Zostera marina - Ruppia maritima) bed in lower Chesapeake Bay.  Estuaries 
13:431-440. 

 



ROBERT J DIAZ 
 
EDUCATION 
 Ph.D.  Marine Science, University of Virginia, 1977 
 M.S.  Marine Science, University of Virginia, 1971 
 B.A.  Biology and Chemistry, La Salle College, 1968 
 
ACADEMIC POSITIONS 
 1996-  Professor, College of William and Mary, Virginia 
 1984-96  Associate Professor, College of William and Mary, Virginia 

1978-84  Assistant Professor, College of William and Mary, Virginia 
2001-  Adjunct Professor, Old Dominion Univeristy, Virginia 

 
HONORS, PRIZES AND AWARDS 
 Doctor Honoris Causa from Gothenburg University, Sweden, 1996 
 President of the Atlantic Estuarine Research Society, 1994-1995 
 Executive Board Member, Estuarine Research Federation, 1994-1995 
 Listed in Who's Who Among Hispanic Americans 
 

Project Experience  
Dr. Diaz has over 35 years of experience working with marine, estuarine, and tidal freshwater benthic communities.  
He has specialized in the assessment of change, both natural and anthroprogenic, to systems and has developed 
several nationally used methods for evaluating benthic habitats and identifying benthic resource value.  He is also 
internationally recognized as an expert in benthic habitat assessment and interpretation of sediment profile camera 
images.  He has extensive field experience, along the Atlantic and Gulf of Mexico coasts monitoring and 
documenting environmental effects and impacts from; dredging and dredged material disposal, contaminated 
sediments, both hydrocarbons and heavy metals, and eutrophication and low dissolved oxygen.  His experience 
spans all habitat types form the intertidal to the deep-sea.  He worked closely with Corps personnel, both form the 
New York District and Waterways Experiment Stations, to collect and interpret much of the preliminary data for 
dredging activities around New York City. 
 
Dr. Diaz has worked with ENSR scientists on many projects in the northeast region, including Corps of Engineers 
DAMOS Projects, the MWRA long-term monitoring of Boston Harbor and Mass. Bay, and pipeline projects in New 
York and Connecticut.  He was also the principal scientist responsible for interpretation of effects on the benthos of 
the Cross Sound Cable, Long Island Sound, and the HubLine pipeline and Northeast Gateway Project in the Boston 
area. 
  
PEER REVIEWED PUBLICATIONS FOR LAST 10 YEARS 
Diaz, R. J., M. Solan, and R. M. Valente. 2004. A review of approaches for classifying benthic habitats 

and evaluating habitat quality. Journal of Environmental Management. 73:165�181. 
Diaz, R. J., G. R. Cutter, Jr. and C. H. Hobbs. 2004. Potential impacts of sand mining offshore of 

Maryland and Delaware: Part 2 �biological considerations. Journal of Coastal Research. 20:61-
69. 

Diaz, R. J., J. Nestlerode, and M. L. Diaz. 2004. A global perspective on the effects of eutrophication and 
hypoxia on aquatic biota. In: Proceedings of the 7th International Symposium on Fish 
Physiology, Toxicology, and Water Quality, Tallinn, Estonia, May 12-15, 2003, G. L. Rupp and 
M. D. White (eds). U.S. Environmental Protection Agency, Ecosystems Research Division, 
Athens, Georgia, USA. EPA 600/R-04/049, pp 1-33. 

Howe, J. A., T. M. Shimmield and R. Diaz. 2004. Deep-water sedimentary environments of the 
northwestern Weddell Sea and South Sandwich Islands, Antarctica. Deep-Sea Research II 
51:1489-1514. 

Diaz, R. J. 2004. Biological and physical processes structuring deep-sea surface sediments in the Scotian 
and Weddell Seas, Antarctica. Deep-Sea Research II 51:1515-1532. 

Diaz, R. J., G. R. Cutter, Jr. and D. M. Dauer. 2003. A comparison of two methods for estimating the 
status of benthic habitat quality in the Virginia Chesapeake Bay. J. Exp. Mar. Biol. Ecol.371-
381. 



Diaz, R. J., G. R. Cutter, Jr. and K. W. Able. 2003. The importance of physical and biogenic structure to 
juvenile fishes on the shallow inner continental shelf. Estuaries 26:12-20. 

Tengberg, A., J. Hovdenes, D. Barranger, O. Brocandel, R. Diaz, C. Huber, J. Sarkkula and A. 
Stangelmayer. 2003. Optodes to measure oxygen in the aquatic environment.  Sea Technology 
44:10-15. 

Rosenberg, R., H.C. Nilsson and R.J. Diaz. 2001. Response of Benthic Fauna and Changing Sediment 
Redox Profiles over a Hypoxic Gradient. Estuarine and Coastal Shelf Sci. 53:343-350. 

Diaz, R.J. and R. Rosenberg. 2001. Overview of anthropogenically induced hypoxic effects on marine benthic 
fauna. P. 129-145. In: N. Rabalias and G. Turner (eds.) Hypoxia and the Gulf of Mexico, AGU Press. 

Diaz, R.J. and G.R. Cutter. 2001. In situ measurement of organism-sediment interaction: rates of burrow 
formation/abandonment and sediment oxidation/reduction. p. 19-32. In: Aller, Aller, and Woodin (eds.), 
Animal-sediment interactions, University of South Carolina Press. 

Diaz, R.J. 2001. Overview of Hypoxia Around the World. J. Environ. Qual. 30:275-281. 
Cicchetti, G. and R.J. Diaz. 2000. A dynamic budget model of energy flow from infauna to nekton in a polyhaline 

Virginia salt marsh. p. 515-541. In: M.Weinstein and D.A.  Kreeger (eds.) Concepts and Controversies in 
Tidal Marsh Ecology. Kluwer Academic Publishers, Dordrecht, Netherlands. 

Bartholomew, A., R.J. Diaz and G. Cicchetti. 2000. New dimensionless indices of structural habitat complexity: 
predicted and actual effects on a predator�s foraging success.  Mar. Ecol. Prog. Ser. 206:45-58. 

Cutter, R.G. and Diaz, R.J., 2000. Biological alteration of physically structured flood deposits on the Eel margin, 
northern California. Continental Shelf Research. 20:235-253. 

Downing, J.A. N.N. Rabalais, R.J. Diaz, R.J. Zimmerman, J.L. Baker and T. Prato. 1999. Gulf of Mexico hypoxia: 
Land-sea interactions. Council for Agricultural Science and Technology, Report No. 134, 44 pp. 

Diaz, R.J. and A. Solow. 1999. Ecological and economic consequences of hypoxia. Special Report to Whitehouse 
Committee on the Environment and Natural Resources.  WWW publication, full text: 
http://www.nos.noaa.gov/Products/pubs_hypox.html 

Pardieck, R.A., R.J. Orth, R.J. Diaz and R.N. Lipcius. 1999. The influence of site, seagrass species and 
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